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a b s t r a c t
We report a case of silent bowel perforation by a fractured subduroperitoneal shunt after surgical
shunt revision. A 93-year-old bedridden man experienced transanal prolapse of a shunt catheter after
defecation. Upon arrival, the patient showed no fever or acute abdominal signs. Abdominal computedeywords:
ubduroperitoneal shunt
isconnected catheter
owel perforation
nus protrusion
tomography (CT) showed an abandoned shunt catheter in the lower abdomen with rectum perforation.
The disconnected catheter was successfully removed from the anus by digital rectal maneuver, and no
peritonitis or other complication developed afterward. Such broken shunts no longer provide drainage
function, and also pose a risk of migrating into the hollow viscera. Therefore, even in the absence of overt
peritoneal signs, disconnected catheters should be removed by laparoscopic or minimal surgery to pre-
vent possible development of this unusual complication. Instances of the rare complication are reviewed,
and pathogenesis and treatment of the condition are discussed.
Crown Copyright © 2011 Published by Elsevier Ltd. 
our emergency department after he experienced the shunt tip pro-
lapsing from the anal oriﬁce after defecation. The patient’s core
temperature was 37.2 ◦C, and laboratory tests revealed the periph-
eral white blood cell count to be 6810dl−1 and C-reactive protein
to be 0.29ng/dl. Physical examination showed clear conscious-
Open access under CC BY-NC-ND license.. Introduction
Chronic subdural ﬂuid collections include chronic subdural
ematomas and subdural effusions consisting of bloody, xan-
hochromic ﬂuid. Serial subdural ﬂuid collection ismost commonly
aused by head injury, and has been widely managed by the
se of subduroperitoneal (SP) shunts.1 SP shunt devices include
nishunts with or without reservoir and three-piece shunts.
ike ventriculoperitoneal (VP) shunts, these devices contain low-
ressure valves to enhance drainage function. Complications of
P shunting resemble those of VP shunting, and include obstruc-
ion, infection, disconnection, or migration of the shunt, as well
s abdominal pseudocysts, skin necrosis, and ileus.1–4 Shunt
iscontinuitydue todisconnectionor fracture is frequentlyencoun-
ered for both VP and SP shunts, with reported rates as high
s 15%.5 Moreover, most published reports estimate the inci-
ence of shunt catheter bowel perforation at between 0.1% and
.7% of shunted patients.4,6,7 Presented here is a case of bowel
erforation and anal protrusion caused by a disconnected shunt
atheter.. Case report
A 93-year-old man presented with bilateral subdural effusion
SDE) due to a previous head injury. Approximately 8years prior
∗ Corresponding author. Tel.: +886 4 2205 2121x5034; fax: +886 4 2234 4055.
E-mail address: vincenchen1966@gmail.com (D.-C. Chen).
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Open access under CC BY-Nto this admission he had received a right-side subduroperitoneal
shunt, but still sustained progressive disturbance of consciousness,
and recurrent SDEwas noted later. The patient received shunt revi-
sion surgery 5years after initial shunt implantation. Surprisingly,
the disconnected distal catheter of the SP shunt was located dur-
ing revision surgery, but was not removed. The patient remained
asymptomatic in the following years.
Three years after shunt revision, the patient was admitted toFig. 1. Abdominal CT showing the disconnected shunt catheter in the pelvic region
perforating the bowel lumen.
C-ND license.
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This study was supported by grants DMR-100-082 from China
Medical Universtiy Hospital, Taichung, Taiwan.Fig. 2. Abdominal X-rays before (a) and after (b
ess without signiﬁcant abdominal tenderness, rebound pain, or
eningeal irritation. Digital rectal examination revealed a catheter
ip protruding through the rectum segment. Abdominal CT con-
rmed the catheter’s presence in the pelvic region and rectal
nvasion (Fig. 1). The CT scan also revealed no evidence of intraab-
ominal abscess or air.
The catheter was removed directly from the anus by digital rec-
almaneuver. A subsequent abdominal X-ray conﬁrmed absence of
he catheter or any remnants (Fig. 2). The patient received preven-
ive antibiotics (Ertapenem) intravenously, with managed fasting
or one week. He was then discharged without complications.
. Discussion
Complications following insertion of VP shunts for hydro-
ephalus or SP shunts to relieve subdural ﬂuid collection are
umerous and have been well documented.1 Multicomponent
hunt systems risk possible disconnection if the junctions between
omponents are not adequately secured. On the other hand, espe-
ially in children, securing a shunt too tightly might cause the
ilicone tubing to split if later stretched due to growth of the
atient. The distal component between the valve and peritoneal
atheter is the most likely site of disconnection.8 Cervical motion
nd growthmay represent important factors contributing to shunt
ystem discontinuity.5 It has been highlighted that usage of the
ne-piece shunt system may provide the best way to avoid shunt
isconnection and its potential complications.8
Shunt disconnection does not always present as shuntmalfunc-
ion.When shunt systemdiscontinuity is suspected, a radioisotopic
huntogram, temporary ligation, or intraoperative exploration
hould be undertaken to assess shunt function. Shunt disconnec-
ions occur more frequently after 10 or more years have elapsed
ince the initial shunting.8 Shunt catheters that migrate peri-
oneally carry risk of visceral injury, particularly perforation of the
owel. These disconnected or fractured shunts should be revised
y replacing or reconnecting components, by replacing the entire
hunt system, or by removing the device. In themodern era, laparo-
copic retrieval ofmigrated shunt catheters canbe conducted safely
hether as an emergency or an elective procedure.9
Shunt surgery is associated with several rare abdominal com-
lications that may occur years afterward. These include intestinal
olvulus, pseudocyst, and catheter extrusion through the scrotum,
mbilicus, vagina, or gastrointestinal tract.2–4 Spontaneous bowel
erforation is a rare complication of shunt surgery, occurring in
nly 0.1–0.7% of patients, but with a mortality rate as high as 15%.4he literature reviews show that approximately half the cases of
owel perforation feature catheter extrusion from the anus as the
resenting symptom. Many patients (>40%) are diagnosed while
till asymptomatic, whereas fewer than 25% of patients with bowel
erforation exhibit signs of peritonitis.4,6val of the disconnected catheter (white arrow).
Thepathophysiologyofbowelperforation is still not fullyunder-
stood. Several mechanisms have been postulated, such as the
formation of a local inﬂammatory reaction or ﬁbrosis around the
distal catheter, or weakness in the bowel wall caused by deﬁcient
innervation in cases of congenital hydrocephalus.7 However, a pos-
sible sequence of events has been described for the occurrence of
spontaneous, silent shunt catheter bowel perforation with trans-
anal protrusion.3 First, the peritoneal catheter may drop into the
pelvis under the effect of gravity. Second, over a prolonged period
of time the catheter may penetrate the ﬁbrous encasement of the
colon or rectum and migrate transmurally into the bowel, with
possible subsequent peritoneal infection or peritonitis. Third, after
entering the lumen of the bowel, the shunt is usually propelled
distally by intestinal peristalsis.3
Perforation of the bowel by a peritoneal catheter is treated as a
surgical emergency. Treatment is based on shunt removal, exter-
nal drainage, and intravenous administration of broad-spectrum
antibiotics. Treatment is followed 2weeks later by insertion of a
new peritoneal shunt.6 Laparotomy is made only in cases present-
ing with acute abdomen, particularly in instances of accidental
intraoperative bowel perforation.4,6,10 An additional consensus has
emergedof fasting for at least 2daysbefore resumingoral nutrition.
In a review of 45 patients with bowel perforation by peritoneal
shunt, the shunt tubing could be directly extracted through the
anus in about 70%of cases inwhich therewas noproof of peritoneal
infection.4 Recent reports have shown that colonoscopy is help-
ful in removing the distal catheter, especially when the extruded
catheter has retracted into the patient’s body.11,12 Shunt catheter
removal requires individualized repair of bowel ﬁstula. The ﬁbrous
tissue surrounding the perforation deters spillage of bowel con-
tents, but abdominal surgery must be performed if the ﬁstulous
tract does not close spontaneously after percutaneous or endo-
scopic removal.6,7
Migration of a disconnected shunt catheter into the abdominal
cavity and subsequent bowel perforation is a rare, but avoidable
complication. Leaving disconnected catheters in situ brings the
risk of potential future complications; therefore, early laparoscopic
retrieval orminimally invasive techniques to remove disconnected
shunt catheters should be considered.
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